Objective: The aim of this study was to assess the economic burden of disability of school-aged children and to evaluate the association between disabilities and household socioeconomic status, as well as the economic burden of disability and household socioeconomic status in Vietnam. Materials and Methods: Nationally representative data for 9,882 children aged 6 to 17 years from the Vietnam Household Living Standard Survey 2006 were used. Disabilities were measured in six basic functional domains, including vision, hearing, remembering or concentrating, mobility, self-care, and communication. We evaluated the association between area, household income, educational attainment, or occupation of household head, and each difficulty. The ratio of health-care expenditure to per capita household income was compared by presence of a disability as well as household socioeconomic status. Results: The prevalence of difficulty was 1.9% for vision and 2.3% for at least one of the other five domains. Difficulty in vision was more prevalent in the richer households (p=0.001), whereas difficulty in the other five domains was more prevalent in the poorer households (p=0.002). The ratio of health-care expenditure to per capita household income was greater than 0.05 in 4.6% of children. The adjusted odds ratio of children with difficulty in vision having a health-care expenditure share greater than 0.05 compared with children without difficulty was 4.78 (95% CI: 2.95, 7.73; p<0.001), and that for difficulty in the other five domains was 3.13 (95% CI: 2.04, 4.80; p<0.001). Among children with difficulty in at least one of the five domains other than vision, the proportion of children with a health-care expenditure share greater than 0.05 was higher among children from the poorer households (p=0.033). Conclusions: Children with a disability spent more on health care relative to their income than those without. Visual disability was more prevalent among children from the richer households, whereas other disabilities were more prevalent among children from the poorer households.
Introduction
The Global Burden of Disease 2004 data estimated that 186 million (2.9%) of the world's population were severely disabled and another 797 million (12.4%) had moderate long-term disability 1) . Disability is not found in the elderly exclusively; children are also affected. The average global prevalence of moderate and severe disability in children is 93 million (5.1%) 1) . However, the situation with regard to children with disabilities has often been neglected 2) . The proportion of children among all age groups suffering both moderate and severe disability is higher in low-and middleincome countries than in high-income countries 1) . Previous research on childhood disability in low-and middle-income countries focused on intellectual and hearing disabilities, and little is known about other types of disabilities 3) . Presence of disability is considered as a key component of quality-of-life evaluation 4) . Children with disabilities continue to face discrimination and restricted access to social services up to adulthood percent of disabled children not attending school in Brazil 6) . Development of principles and standard scales for disabilities that are sensitive to cultural and resource differences has long been desired. After the United Nations International Seminar on Measurement of Disability in 2001, the Washington Group on Disability Statistics (Washington Group) was formed under United Nations sponsorship and developed a set of general disability measures that have been used by several countries in censuses and surveys. The questions use the World Health Organization's International Classification of Functioning, Disability, and Health as a conceptual framework and focus on functioning in basic actions 7) . The disability status of the population has been a concern in Vietnam due to prolonged periods of war 8) . In 2006, the Washington Group disability measures were translated into Vietnamese and included in the questionnaire of the Vietnam Household Living Standard Survey.
Disability affects economic well-being. Economic burden had been expressed as a percentage of health-care expenditure relative to household income, with the rationale that a high percentage means that "it is likely to force household members to cut their consumption of other minimum needs, trigger productive asset sales or high levels of debt, and lead to impoverishment 9) ". A study on data from the World Health Survey in 2002-2004 in 14 developing countries showed that households with disabilities experienced higher ratios of health-care to total household expenditure than households without disabilities in two-thirds of countries 10) . Although the Vietnamese government is developing a universal health insurance system, households with members suffering disabilities have to pay extra expenses for examination, treatment, rehabilitation, and other costs related to health-care use 11) . The economic burden on households with children with disabilities has become a concern 8) . Further, the disability statuses of children differ according to the socioeconomic statuses of their families. Data from the World Health Surveys in 14 countries showed that persons with disabilities are significantly worse off in two or more dimensions of economic well-being (education, employment, assets/living conditions, household expenditures, and household expenditures on health care) 10) . On the other hand, study of the Multiple Indicator Cluster Survey data in 20 countries did not indicate a consistent relationship 5) . Pattern of associations differ by countries and type of disabilities; there are still controversial issues that need to be resolved based on evidence.
The objectives of this study were to assess the economic burden of disability in different functional domains among school-aged children in Vietnam and to evaluate the association between presence of disability and demographic and household characteristics of children, as well as between economic burden of disability and demographic and household characteristics of children, using a large national representative sample.
Materials and methods

Data source
We used data from the Vietnam Household Living Standard Survey 2006. The Vietnam Household Living Standard Survey has been conducted nationwide by the General Statistics Office, Ministry of Planning and Investment, Vietnam in 1993, 1998 and every 2 years since 2002. Survey households were chosen using a multistage stratified cluster sampling process in which representative clusters were selected from all 64 provinces in Vietnam, and a random sample of households was selected within each cluster. Information collected regularly in every survey included basic demographic characteristics, educational attainment, health care use, and employment for all household members; household income and expenditure; and housing condition. Information was collected through face-to-face interviews with household heads, and key commune officials. The survey employed intensive interviewer training, standardized measurement tools and techniques, and instrument pretesting.
The reason for selecting the survey conducted in 2006 was that it was the latest survey that had collected information about disability. The survey was conducted among a total of 9,189 households in May and September 2006.
Use of the Vietnam Household Living Standard Survey data for this study was approved by the General Statistics Office, Ministry of Planning and Investment, Vietnam. The data set used in this study was provided by the General Statistics Office and did not contain personally identifiable information.
Variables
Two types of main outcome variable were presence of difficulties that were result of some physical or mental health problems, and health-care expenditure in the past 12 months.
Presence of difficulties was assessed according to the standard set of questions recommended by the Washington Group. The validity of this scale in the surveys in Asian and Pacific countries confirmed previously 12) . The questions aimed to identify difficulties in six functional domains: vision (vision difficulties or problems), hearing (hearing limitation or problems), remembering or concentrating (problems with remembering or thinking that contribute to difficulty in doing daily activities), mobility (limitation or problems getting around on foot), self-care (problems with taking care of yourself independently), and communication (problems with talking, listening, or understanding speech such that it contributes to difficulty in doing daily activities). Furthermore, the response categories captured the degree or severity of the difficulty; the response options were no, at least some difficulty, at least a lot of difficulty, and unable to do it at all. In this study, we dichotomized the response into no and yes (at least some difficulty or more).
Information regarding expenses related to use of medical services was collected for each household member who had used health-care services in the past 12 months. The expenses included out-of-pocket payment for medical service, treatment, and other related costs, such as bonuses for medical staff, and transportation fees. The unit of measurement was 1000 Vietnamese Dong (VND) (equivalent to 0.063-0.066 United States Dollars during the survey periods). We did not include payment for non-prescribed medicine, medical tools, health insurance, and aid, because information about them was not collected at the individual level.
Independent variables included sex, age, area (urban, and rural), household income in the past 12 months, educational attainment, and occupation of household head. Age was categorized into three groups: 6-10, 11-14, and 15-17 years, each corresponding to modal age for a primary school, a lower secondary school, and an upper secondary school, respectively. Household income was calculated as total household revenue minus total expenditure for the revenue-generating activities and divided into quintiles.
Statistical analysis
Data were collected from all chosen households (100% response rate). We analyzed all children (n=9,882) between 6 and 17 years of age in survey households. The analysis did not account for the intra-household correlation because a small proportion of households (7.6%) had more than one child with disabilities. The data set included the household sampling weight for each household, which had been calculated as the inverse of its household selection probability. We used the weight to take into account the multistage sampling design for all analyses.
The prevalence of difficulty in six functional domains was calculated by sex, age, area, household income, educational attainment, and occupation of household head. The difference in prevalence by these characteristics was assessed with a logistic regression analysis.
The multivariable logistic regression analysis required ten cases per independent indicator variable in the model 13) . In the subsequent analysis, a combined variable for difficulty in hearing, remembering or concentrating, mobility, selfcare, or communication was used instead of using separate variables for difficulty in each domain. The frequency of having difficulty in vision was high enough for a multivariable analysis, and this domain was not combined.
The per capita household income was calculated by dividing household income by the number of household members. Then the ratio of the mean health-care expenditure to the mean per capita household income in the past 12 months was computed for each difficulty status. To compare the ratio by difficulty status, a dichotomous variable to indicate whether the ratio was greater than 0.05 or not was created and used as a dependent variable in the logistic regression models. The choice of 0.05 was based on the lower threshold value for catastrophic impact of health-care expenditure share used by van Doorslaer 14) . The ratio of the mean health-care expenditure to the mean per capita household income was also compared by characteristics of subjects among all children, among children with difficulty in vision, and among children with difficulty in hearing, remembering or concentrating, mobility, self-care, or communication. The odds ratio was adjusted for sex, age, area, household income in the past 12 months, educational attainment, and occupation of household head.
Results
Among 9,882 children, 397 (4.0%) children had at least one type of disability. Table 1 shows the prevalence of difficulty in six functional domains marginally and by demographic and household characteristics of the 9,882 children. The overall prevalence of difficulty were 1.9% for vision, 0.5% for hearing, 1.0% for remembering or concentrating, 0.6% for mobility, 0.8% for self-care, and 0.9% for communication. Table 2 shows the adjusted odds ratios of difficulties in vision as well as those in hearing, remembering or concentrating, mobility, self-care, or communication for each characteristics of subjects. Difficulties in vision were more prevalent among girls than boys, among children who were 11-17 years of age than those who were 6-10 years of age, and in urban areas than rural areas. With regard to the association between difficulty and household income, the direction of association differed between difficulty in vision and difficulty in the other domains: household income of a child with difficulty in vision was higher than that of a child without difficulty in vision, whereas household income of a child with difficulty in domains other than vision was lower than that of a child without difficulty in domains other than vision.
With regard to all subjects, the average per capita household income was 7441.2 thousand Vietnamese dong, or 469-491 United States dollars; per capita total household expenditure was 5350.6 thousand dong, or 337-353 dollars; and health-care expenditure was 95.0 thousand dong, or 6 dollars. Table 3 compares the ratio of health-care expenditure to per capita household income between children with a specific disability and those without. The overall ratio was 0.0128.
The proportion of children with a ratio greater than 0.05 was 4.6% and was higher among children with difficulty in vision, remembering or concentrating, mobility, self-care, and communication than those without these respective difficulties. Among children with difficulty in vision, both household income and health-care expenditure were higher 
Assemblers and machine operators 269 among children without difficulty in vision, respectively. On the other hand, among children with difficulty in hearing, remembering or concentrating, mobility, self-care, or communication, household income was lower and healthcare expenditure was higher than among children without difficulty, respectively. Table 4 compares the ratio of health-care expenditure to per capita household income among all children who were 6-17 years of age by their characteristics. The proportion of children with a ratio being greater than 0.05 was higher among children from the poorer households. Table 5 compares the ratio of health-care expenditure to per capita household income among children with difficulties in vision by their characteristics. In rural areas, household income was lower and health-care expenditure was higher compared with urban areas, among children with a difficulty in vision. The proportion of children with a ratio greater than 0.05 was higher in rural areas than urban areas. Table 6 compares the ratio of health-care expenditure to per capita household income among children with difficulties in hearing, remembering or concentrating, mobility, self-care, or communication by their characteristics. The proportion of children with a ratio greater than 0.05 was higher among children from the poorer households.
The goodness-of-fit of the multivariable logistic regression model was higher for analysis in children with difficul- The odds ratios were adjusted for all other characteristics.
ties than in all children: the pseudo R 2 of the multivariable logistic regression model was 0.013 among all children, 0.163 among children with difficulty in vision, and 0.231 among children with difficulty in hearing, remembering or concentrating, mobility, self-care, or communication.
Discussion
We used a large national representative sample to present the economic burden of disabilities by different functional domains among school-aged children and its association with demographic and household characteristics of children in Vietnam. We also showed the association between socioeconomic status and disabilities. The ratio of health-care expenditure to per capita household income was higher among children who had a difficulty in vision, remembering or concentrating, mobility, self-care, or communication compared with those who did not have the respective difficulty. There was a relation between household income and the presence of difficulty in vision, as well as between household income and the presence of difficulty in hearing, remembering or concentrating, mobility, self-care, or communication: difficulty in vision was more prevalent in richer households; on the other hand, difficulty in hearing, remembering or con- centrating, mobility, self-care, or communication was more prevalent in poorer households.
In the Vietnam Household Living Standard Survey 2006, disability was measured by the international standard measurement tool. The estimated prevalence of difficulty in Vietnamese children ranged from 0.5% for hearing to 1.9% for vision. The prevalence of disability among children in low-and middle-income countries has varied across studies. For example, the prevalence of visual impairment varied between 0.1% and 12.5%; the prevalence of hearing impairment between 0.4% and 19.7%; and the prevalence of intellectual disability between 0.09% and 18.3% 3) . The prevalence of difficulty estimated in this study was within the range of previous reports in low-and middle-income countries.
Households with children with a disability spent more on health care than households without such children. Regarding difficulty in vision, the increase in the economic burden of health care among children with disability was caused by substantially higher health-care expenditure. The higher household income among children with difficulty in vision than children without this difficulty diluted the influence of the increase in the health-care expenditure for difficulty in vision. The share of inpatient care expenditure relative to total health-care expenditure among children with difficulty in vision was not as high as that among children with disabilities in other domains. This low share of inpatient care is consistent with the fact that among the pediatric population in the UK, the proportion of children who received hospital eye services and required hospital admission was low (less than 10%) and with the fact that the total cost of ophthalmic surgery and inpatient eye services was less than that of ophthalmology outpatient eye services 15) . Regarding difficulties in other domains, the difference in the ratio was caused by both relatively lower income and substantially higher health-care expenditure among children with a disability than those without the respective disability. Households with children with difficulty in hearing, remembering or concentrating, mobility, self-care, or communication tended to be poorer than those without children with difficulties. With the exception of difficulty in hearing, more than 80% of high health-care expenditure were for in- The odds ratios were adjusted for sex, age, and all other characteristics. The pseudo R 2 of the multivariable logistic regression model was 0.013.
patient services. There were systematic differences in the mechanisms of high economic burden of disability between difficulty in vision and difficulty in other domains. In our analysis among children 6-17 years of age, a higher prevalence of disability was observed in the poorer households with regard to disability in hearing, remembering or concentrating, mobility, self-care, and communication. With regard to difficulty in vision, on the other hand, the prevalence was higher among those better off. In studies among adult populations, the prevalence of disability is generally higher among those worse off 16) . It has been reported that a larger percentage of children among those who are less wealthy were screened positive with the disability questions, but the association was not consistent 5) . The possible reason for the reverse trend with regard to difficulty in vision observed in this study is longer study hours among children from better off households than those from worse off households. In Vietnam, besides engaging in the standard school curriculum, children are enrolled in many kinds of academic tutorials to improve their knowledge and skills. These extra classes have proliferated, since teachers often organize home-based classes to supplement their income 17) . Extra classes mean an increased workload for the participating students compared with those not participating. The location can be at school, a teacher's house, or a student's house. Lengthy exposure to such factors as inadequate indoor illumination in the reading environment or a chair or table unsuitably large for a child's body size are reported to adversely impact a student's visual acuity 18, 19) . In addition to known risk factors of visual difficulties, such as retinopathy of prematurity and family history of high refractive error 20) , these environmental conditions and lifestyles are now suggested as modifiable causes. The increase in the working hours of children under uncontrolled conditions is considered as a potential concern for child visual development.
The authors hypothesized that the different impact of health-care expenditure by demographic and household characteristics of subjects was captured by the fitness of the regression model to the observed data. The model, which included socioeconomic factors, namely household income, educational attainment, and occupation of the household head, explained the variation in the ratio of health-care expenditure to the per capital household income better in the analysis including only children with a disability than in the analysis including all children. This finding was interpreted as indicating that the association between socioeconomic status and household burden was stronger; in other words, the impacts of differences in socioeconomic status on the household burden of health-care expenditure were higher for children who had disabilities than for those who did not. Socioeconomically disadvantaged children not only suffered from higher risk of disability but also experienced heavier disadvantage from their socioeconomic status when they had a disability compared with those who were well off. More attention should be paid to reducing the disadvantage caused by poor socioeconomic conditions when households have children with disabilities. The results of the present study will be useful for the design of equitable health systems in Vietnam. This study used a nationwide household sample that was representative for the whole country, that is, the 8 regions, urban/rural areas and 64 provinces in Vietnam. The sample size was large, allowing us to reliably estimate the prevalence of difficulties and to conduct multivariable analyses.
The information was self-reported, and there is a potential for information bias; however, the magnitude of the bias is considered to be low because of several reasons: The survey employed high-quality interviewer training and standardized data collection procedures across geographic regions; the response rates were high, and there were only a small amount of missing data; and validated measurement scale for disability was used, and the calculated prevalence of disability was within the range from studies in other countries. The survey was originally designed to make an accurate estimation of living standard. Income was measured as a sum of all reported revenue and costs for all types of activities. Health-care expenditure was collected for each member of family and asked separately for inpatient and outpatients care.
The survey was cross-sectional and suitable for estimating prevalence and national average income and expenditure. However, no temporal relation was definitively confirmed because of the possibility of reverse causation. To ascertain if poor socioeconomic status causes difficulty or The odds ratios were adjusted for sex, age, and all other characteristics. The pseudo R 2 of the multivariable logistic regression model was 0.231. difficulty leads to poor socioeconomic status or both, further studies are necessary. This study did not take into account the difference in access to health care. If the poor families had difficulty in accessing health care and did not receive all the needed care, their health-care expenditure would tended to be lower than needed, leading to underestimation of the potentially higher burden of disability among the poor households. Data included siblings living in the same household, and underestimation of standard errors was possible, because the analyses did not take the intraclass correlation into account. The magnitude of the bias, however, is considered to be small because there was only one child with a disability in most of the households.
Conclusion
Health-care needs of children with a disability pose a higher burden on households with lower financial resources. Visual disability was more prevalent among children from richer households, whereas other disabilities were more prevalent among children from poorer households.
